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Stoichiometric characteristics of carbon, nitrogen and phosphorus in surface sediments of
different plant communities in Lake Baiyangdian wetland

Yin Dechao', Wang Yushan'** | Qi Xiaofan'”, An Yonghui', Wang Xuging' & Xu Rongzhen'
(1; Center For Hydrogeology and Environmental Geology, CGS, Baoding 071051, P.R.China)

(2. China Institute of Geo-Environmental Monitoring, CGS, Beijing 100081, P.R.China)

Abstract. Lake Baiyangdian is the main ecological function area of Xiong’an New Area. To explore the stoichiometric characteris-
tics of carbon, nitrogen and phosphorus in surface sediments of different plant communities in Lake Baiyangdian, 96 samples of
surface sediment were collected for comparative analysis. Results showed that the average total organic carbon (TOC) contents of
the surface sediments were 39.64 g/kg, ranging from 14.4 to 136.82 g/kg, while the average total nitrogen (TN) and total phos-
phorus (TP) contents were 2.62 and 0.75 g/kg, ranging from 0.72 to 10.57 and 0.46 to 1.38 g/kg, respectively. There were sig-
nificant differences in carbon and phosphorus stoichiometric characteristics of surface sediments in different plant community re-
gions. TOC and TN contents in surface sediment of emerged aquatic plant areas were higher than those in other areas, and TP con-
tents in surface sediment of paddy fields were the highest. The mean value of the C:N:P ratio in surface sediments was 141:8:1,
the C:N ratio was relatively stable, and the C:P and N :P ratios were highly variable. There were significant differences in carbon,
nitrogen and phosphorus stoichiometry in sediments of different aquatic plant communities. The ratios of C:P and N:P in surface
sediments of emerged aquatic plant areas were significantly higher than those of other regions. The mean C:N :P ratios of emerged
aquatic plant area and submerged plants area were 222 :13 :1 and 129 :6.5:1, respectively. The stoichiometric characteristics of
carbon, nitrogen and phosphorus in surface sediments of Lake Baiyangdian were affected by many factors, such as plant community
biomass, stoichiometric characteristics, decomposition rate and human activities. Compared with the main lakes in eastern China,

the contents of carbon, nitrogen and phosphorus in the surface sediments of Lake Baiyangdian were at a higher level. It is suggested
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to harvest, salvage and transport the aquatic plants out of the lake at the end of the growth period to reduce the accumulation of ni-
trogen and phosphorus nutrients in the lake and slow down the process of eutrophication and swamping of Lake Baiyangdian.
Keywords : Lake Baiyangdian; surface sediments; carbon, nitrogen and phosphorus; nutrient elements; stoichiometric; distribu-

tion characteristics
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HFEIEA ST BERR 2R K A A8 Y E RIS HE KA 7 KR ) AN TK AR, H i K A 4 b 2
TR IR R SRR AR T RE 25 5, A N HE KR W A (X DT R A REVE X K T X
X 4 Fp2m, Horp  JEKAEY X IKIRZEZ 0.5 ~2 m, 2 ( Phragmites australis) 753/ ( Typha orientalis Presl) |
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Fig.1 Distribution of sampling sites in surface sediments in Lake Baiyangdian
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K AreGIS 10.5 FRAFL2 A RAE AU B B i RS2 DUBW) C N P & A [, R ] Excel 2016 A
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Z A FEWRE A TOC &5 /N T 50 g/kg. RIZVIFW TN 554 0.72~10.57 ¢/kg, ¥I{E N 2.62 ¢/kg, B 57 R HL
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SLIRE EANAHR LA K £ G g A VE DX R JZ DLW TOC TN FI TP & 78 5 B 8 by R 2N/NR B TN >
TOC>TP , KU FPERERIZ TR TP 5 /25 (8] 73 A Lt TN Rl TOC 5oy —.

RIZVUBW) C:N HAE 9 11.35~35.31 2 FIME 0 18.73 , i nd 20 A5 T AR SATME b f 3¢ 32 fh 3
SFPEIX. C:P AHN50.31~482.63, IR N 141.00, mE sl B0 T8 4-0E P5 L 0E b i e Mz f sk
PRAETEIX. NP LAEH2.60~20.55, V-3 (E 7.79, S {E A /0 A X A5 C P LLEAIL. C:N . C:P FI N:P [L{f
AR5 RBAKEI R C:P(56.0% ) >N :P(53.2% ) >C:N(25.6% ) , R IERIZ VOB C:N HfEZS
[E] 3 AT AR ERE , C 2P A NP LG {E 2 (8] 53 B oK.
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Tab.1 Stoichiometric characteristics of C, N and P in surface sediments of Lake Baiyangdian

and the main lakes in eastern China

TOC/ TN/ TP/

X B e (ke (ke OGP NP SUHORR
BT W/ ME 14.40 0.72 0.46 11.35 50.31 2.60 ENEN
[N 136.82 10.57 1.38 35.31 482.63 20.55 AW
SEHE 39.64 2.62 0.75 18.73 141.00 7.79 NS
FrifE2s 20.41 1.48 0.17 4.80 79.03 4.15 AT
AREZH/% 5150 56.50 22.50 25.60 56.00 53.20 ENS
FIVETE SEHE 26.05 2.52 0.65 12.55 105.53 8.66 )t@“[ 33]
S — 2.38 0.61 — — 8.64 #ik[20]
i 7K 80 THME 93.23 1.85 1.02 58.79 236.11 4.02 Iﬁﬂ%]
UL SEEME 8.02 1.02 0.58 9.17 35.71 3.89 SCHk[35]
TR SEHE 10.47 1.35 0.49 9.05 55.64 6.15 CHERL36]
R BH 5 FHE - 1.22 0.51 — — 5.30 SCHk[37]
i 2 140 M 13.26 1.05 0.24 14.79 141.55 9.57 xcﬁeiﬂ 38]
RILRRUEBE  FME 20.26 2.03 0.56 11.64 93.46 8.03 fik[39]

Pearson FCAME AR R Y (K 2) , FRZVIEW) TN &5 TP TOC Ml NP H{E 5 B35 IEAR S (P<
0.01) , 5 C:N EfER B F MM (P<0.01) ;TP FiY C:P W HE B F MK (P<0.01),5 TOC I N:P [t
EHBAFRNE(P>0.05) s TOC &5 C:P WEE B IEARSC(P<0.01) , 5 C:N A BA MM (P>0.05).
R AT UL, FAERERZ DU TN & 2 5w x) C NP HeE AR = A .

K2 AVEERIZUURY) C N P & i R LU AR 8] 1 AR DG 43

Tab.2 Correlation between contents and ratios of C, N and P in surface sediments of Lake Baiyangdian

8 FR TOC TN TP C:N C:p N:P
TOC

TN 0.913 ™

TP 0.079 0.307 **

C:N -0.082 -0.405 ** -0.472*

C:P 0.893 ** 0.691 ** -0.301* 0.110

N:P 0.917* 0.885 " -0.106 -0.249* 0.905 **

sk FRAE 0.01 7K (XU | ARG ; = FRORTE 0.05 KPR | AR
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Fig.2 Distribution of C, N and P contents and their ratios in surface sediments of Lake Baiyangdian

AU T FSZ DUR AL et 5t 2R ™ 2017 ARIRORE DI S LA — B0, RV 3 AR P IER)Z
DUB A S ARG . S K Y 1995 AR RIZ VIR C N P BF S BURAA He L 11V B R 2 DURUY
TOC 7 A7 W Thims , TN A TP & WA T 5 % TOC &5 4k B B JH @i i, C N AN C =P LR % BT,
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22 FEEMBEERRERRY CNP LFITEHHE

e MIPURE SRR R AL, GE AT R IR VLAY C N (P AL i BERHE (35 3) . BRI 3 U5 220 #7 (One-way
ANOVA) B2 7R , A FAEPIRET X TN TOC (C:N C:P NP 77 . 22 5 (P<0.01) , TP FHE1EA I} X Z
B AFEAE 3 22 5 (P>0.05) . LSD 2 [LARSS R o SR R REDS X R 2 DAY TOC 7 4 W 35 v T HoAl
X (P<0.01) , PLKMHIX ALE X JK X TOC & I8 B #F 1225 (P>0.05) . $EKAEY) X TN & &4 {H N
61.63 g/kg, TLAMIYIX LI X /K 1 X )2 TUFY TN ${E 5514 35.39,31.01 1 29.18 g/kg. & MM
DX RIZUURRW) TN AR S TOC AR, HEKABY) X 8.3 5 T HoAl 45 X (P<0.01) , LKA A X i1 X K
D[] TN 35 B0 k22 57 (P>0.05) . SRR X RIZTURY) TN & B (R 4.38 o/ke, TUKMHIX AL
T XK H TN 35 B4 {E SR 2.13.2.03 F1 2.13 g/kg. $EKALY X U X UIE X K HX 4 Fp 3 X
RIZVIBW) TP & i AR R 225 K I XCRIZUIRY) TP & i S (E S =5 (0.85 ¢/kg) , UKW ATIE X (0.76
g/keg) FIHEKAEHIIX (0.75 g/kg) , GUKAPIREE X TP & BEE{EAAR(0.73 g/kg) .

3 FPREAR R BRE X TR C N P f2g i RHiE
Tab.3 Stoichiometric characteristics of C, N and P in surface sediments of

different plant community areas in Lake Baiyangdian

Eistuy Wi W/ ME e KAE BIfE brifs 22 5 RE %
TOC/ (g/kg) KX 14.40 136.82 61.63 26.88 43.62
PUKIX 19.00 69.60 35.39 13.96 39.44
fiAE X 15.00 57.50 31.01 10.21 32.93
K H X 17.00 41.60 29.18 7.91 27.11
TN/ (g&/kg) HEKIX 1.37 10.57 4.38 1.78 40.69
PUKIX 0.72 5.76 2.13 1.01 47.57
U X 0.77 3.70 2.03 0.73 36.11
K H X 1.03 3.52 2.13 0.66 30.96
TP/ (g/kg) AKX 0.46 1.14 0.75 0.18 24.09
KX 0.51 1.38 0.73 0.16 22.15
U X 0.53 1.38 0.76 0.18 24.16
JKH X 0.59 1.03 0.85 0.14 16.91
C:N AKX 11.35 26.59 16.39 3.79 23.13
POk X 12.26 35.31 20.66 4.98 24.12
U X 11.82 28.84 18.71 4.85 25.90
K H X 11.49 21.33 16.46 3.13 18.99
C:P AKX 81.53 482.63 222.19 108.83 48.98
VYLK IX 58.56 259.83 128.79 52.90 41.08
U X 50.31 204.49 109.71 39.77 36.25
K H X 65.40 125.43 88.47 17.60 19.89
N:P HEKIX 6.66 20.55 13.11 4.43 33.80
YLK IX 2.60 11.85 6.52 278 42.64
LB X 2.90 11.29 6.02 2.19 36.31
K H X 3.88 7.56 5.47 1.08 19.78

DUKAEPIRET X R R VOB C N H AR S, MR 19.35, 3 i T HE KA 91X (16.42) Rk [ X
(16.46) , SHTEXIIRY) C:N LA (18.71) TR R 22 5. HEKMIRER X RZTIRY) C:P L 35w T
g3 X (P<0.01) , ¥{E K 212.41, YUKHE Y X IE X K B IXRZPURY) C:P W (ETC 23 2 5 (P>
0.05) , (e 530 125.15.109.71 F 88.47. RKJZTIFAWY) N:P AH/MAGRHES C:P I AT , HEKHEH) X K2
DU N:P L 35 T HAlAS 23 X (P<0.01)  F9{E 12.93, PUKAIY X LB X K X N PRI
FHEF(P>0.05) ,(H K 6.47 .6.02 Fi1 5.47( K 3).
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Fig.3 Comparison of C, N and P stoichiometric characteristics of surface sediments
in different plant communities in Lake Baiyangdian
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PAESEH AW W, IR Z TR C NP AR & 32 1 C N P ALt 4R 1E , ik
HATE P> N BORRAE, P G R TG Y MG B R, (FIEEE R Z V0B TN 5 TOC TP 78 0.01 /KF (3 - 5 3%
R, T TOC 5 TP~ 2 M RAH G, XH 18 C:N C:P fI N:P =548 B 2805 5 Al I PETE R Z VLR
C:N B AR SE I LLAE, T C:P A1 NP U EANEASE , 25 18] 43 S MK
32 FAEHEHBEERRENREY C NP LSt BIFEERERESH

X b R B, ARSI K AR RS X R IR TR C N P AL it i A 25 5, HEAK A ) IX AT K A
PIIX CN:P HE S IR R222 13 11 129:6.5: 1, MR 2V C N P AL R AE 5 TP A %
FRAEAN [ 43 IX 32 J2 BT R 9 2 I 550 B T A P v K AR AR C NP 2 IR B BIF T IR , AT AR [ AR e 25 750
X F 2V C N P AL R AF A1 22 S 1 5 A

B MR R C N P SR 2 25 8 (P B HE KA O SR A3 BT LA 25 T A i B N
P S A U TE A R BTSN P e XG4 2012 4ERFFE R ™ R, e K IR
FFh2ELE 8 AL K AE BRI A iR 7.2 ke/m’ REHIA N P ik 33124 9.31 F10.69 g/ ke, W AL T 5L
PSR NP S BIN 67.02 F14.97 ¢/m®. FF B4 2017 AEJHA LS BoR, PR TUKRY NP
Py 90 23.81 1 4.59 o/kg, B85 T2, SR, AP BEVOUK MRS L W R R T2 500 e
A 1o ) B IR TSR O 1.22 kg/m” (Ul RS RV AR ) 1/6. BT LU R TS A A o R L
KA PIRET (9 A5, T B3 T AR UK AR T Rk NP 2350 29.05 il 5.60 g/m”. C 24k T4
A B RSY, EORE RS R T T A A R K SREE AR C i 392.29 o/ke, VUK C F
H 336.64 g/kg, AAE A FAPETE S 25 BEPS FIVTACRIYIBETE (Y C 2. DU [ 926 B 057 1T AP 25 BEE AT /K A
WU C bSR3 2824.49 14107 g/m’ . ARG LA L HRESE L, A f B o7 1T B K AL B V5 AR 1A C N
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Fig.5 Comparison of C, N and P contents and stoichiometric characteristics of

different plant communities and the surface sediments of corresponding regions
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